Phospholipid content, composition and biosynthesis during fetal lung development in the rabbit.
The phospholipid content and composition of lung wash and lung tissue as well as the activities of the enzymes involved in the synthesis of phosphatidylcholine and phosphatidylglycerol (the major surface active components of pulmonary surfactant) were studied in the rabbit during fetal lung development. In lung wash the amount of phospholipid increased four-fold during the period 27-31 day's gestation. There was a further ten-fold increase following the onset breathing. During the same period the amount of phosphatidylcholine in lung wash increased from 29% of the total phospholipid to 80% while the amount of sphingomyelin decreased from 38% to 2%. The amount of phosphatidylcholine in lung tissue also increased during development but to a much lesser extent. During fetal lung development the activities of choline kinase and cholinephosphate cytidyltransferase changed little, cholinephosphotranserase decreased while lysophosphatidic acid acyltransferase and lysolecithin acyltransferase increased. There was a postnatal increase in the activities of cholinephosphate cytidyltransferase, cholinephosphotransferase and both acyltransferases. The amount of phosphatidylglycerol, as a percentage of the total phospholipid, in lung wash and lung tissue as well as the activity of pulmonary glycerolphosphate phosphatidyltransferase did not change appreciably during development.